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Mfff M ^^'g^ f*"^ li aweftring . of a DQwderv or . Pffff<y fat frasctf prodnftt 

r a r * fffT»l«rly in tfiB prodnctfon of cIlMftljtfd antf ffl^ I llM 

6 iiie present inv^oaxela^ to a meOioduid device fiwliqu^^ 

based mixture. Tlie invention is payticulariy usefbl to replace or at least signifloaatfy 
shorten the traditicnal conching ofM based mixturra canied out in tiie dtocolato 
making process. 

Jn the tndiir}<n?iTl manu&cttne of diocolate or chocolate-like compounds, finely 
10 ground povwders ate dispersed in a continuous fet phase. The powders found in 
chocolate or chocolate^likB confounds are tnditionaUy sugar, cocoa solids and/or 
milk solids. These axe mixed in difMng proportions together wt& cocoa butter 
and/or vegetable &ts, milk fats and emulsifi^sX such as ledtfain. Plain chocolate is 
obtahaed by mixing sugar, cocoa butter, optionally other ftts. and cocoa mass. l»filk 
16 chooolate contains fet and milk non-fet solids as additional ingredients. White 
chocolate contahu miDc fiit and milk non-fet solids, sugar and cocoa butter and/or 
vegetable fet wiflwut the addition of the cocoa mass or cocoa powder. ChocolatB 
componnds may also be produced by usmg alternative tats in place of or m 
conjunction wifli natoxal cocoa butter. Such alternative fats belong to three main 
20 categories which are cocoa butter equivalents (CBE), cocoa butter substitutes (C3S), 
cocoa butter replacers (CBR). Detailed discussions of fliese dififisrent t'pes of 
alternative fets can be found in a variety of sources, see for example, "ftaifler, H. et 
al„ Journal of tiie American Oil Chemists Society, 62^), 417-Al (1985). 

In the traditional chocolate jaroductiott method, the chocolate tagredients are 
25 nomiaUy mixed and ground in a refinep or mill to sufBciaitiy reduce particle size of 
soUds. Then, tiie paste is couched at a tampeiHttisB from 50 to 1 lO^C for periods of 
time from a few hours to a few days dependhxg on flie type of product and the 
e^ilpment used. The conched chocotote is tiien usually cooled after conchmg to set 
hard eitiier witiiout tempering or by tempering fbUowed by cooling or allowing to 
30 stand for a siutable period of time. 

Conching of tioe refined flalces is usually regarded as an essential production 
step for tiie development of flie final texture of tiie chocolate. In the conching 
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pperation, shearing created in the conche causes the breakiDg up of the agglomerates, 
which are usually solids proles stiddng together by water bonds. TTien, the solids 
particles are coated with fat aod fiie fat phase finally disperses throughout the 
chocolate juass. Couching may additionally change the flavour and remove unwanted 
volatile compounds such a? wat^ or acetic acids by evaporatiusn. 

Devices for condijng a chocolate refined mass have been developed for decades 
based on Uxe principle of producuig high shear flow oa fte mass by rotary means such 
as stripping elements or vones revolving along an inna surftce of large con^iners. 
For instance, a device for couching islcQownfromDB39 18 813 which consists of 
three axis-parallel cylindrical upwardly open chambers. These are a central main 
chamber with a greater diameter and two lateral subsidiary chambers. The ^e 
chambers merge into one another thereby forming the conche container, ^fixing tools 
are disposed in each chamber on driven shafts. In general, high shearing and 
compression are both &mied between the moving stripping tool and the static surface 
of the diamb^s. Due to tiie size to sur^ce volume ratio of the known couching 
systems; only a small amount of chocolate mass is sheared at one time. Even while 
providing high shearing flow, the transition of the chocolate flake to the deshed 
finished rheobgy is a time consummg process, Fqrtfaennorcb the industrial couching 
machines occupy a considerable floor space in flie fectozy and hence, the capital cost 
of these machines is very high. 

Thesrefore, the conche is very hnportant in the chocolate makmg process 
however it is a very inefScient mixer. With conche mixing taking up to a day to 
achieve the desured texture and quality, it is both an energy intensive and time 
consuming part of the chocolate processing. 

Furthermore, the viscosity of the £tt based mass is critical to produce tiie correct 
final product weight- For flio^ fat plays an essential role as it is the main ingredient 
used to coat the solid particles, plasti^ them and finally liq^oei^ the mass. As &t is 
one of the most pensive m^'or ingredients^ any reduction of the &t contmt for a 
same level of viscosity reduotton provides a significant economical advantage. 

Therefore, there is a need for a method Hxat provides a quicker» more effective 
and less energy consmning way for reducing the viscosity of a previously refined fet 
based mass. 
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There is also a need for significantly reducing the residence time of the product 
in this processing stage while providing satisfectory Aeological properties to the final 
eampovojd. 

There is fiirther a need for ft mefliod that requires less floor occiqiation and is a 
5 contmuous process \»to<* makes also changeovejsbetvreenprod^ 

, There is fbrfher a need for a method that more efficiently lowers the viscosity of 

a fto based huUc material ifvWle making the best use of the amount of fet available to 
coat the solids ivitli;^ 

Hiere is also a need for replacajg the couching or at least reduce in couching the 
10 Uqueft*agtimeand/orinctease«»elpadingorlhnJUghputofmatBrialintheco^ 

niere is also a need fax a method that enables to reduce the amount of fit for 
essentially the same level of viscosity. 

There is also a ftirflicr need to provide a lower cost manufecturing process 

To attain these objects, the method is based on the principle that a fet based 
15 niixtitte comprising soUds and M that have been previoudy refined to apow^ or 

pasty mass can be submittfid egsen^iaUy to elongational flow in a manner effoctiva to 
provide breaking up of the agglomerates and mtimate urteractions of flie soUds vAUi 
the fat thereby resulting in the coating of the solids with fte fit 

■ ■ ^Cherefoje. the present invention has surprisingly found that the desired — 

20 rijeological attributes of a chocolate or chocolate-Eke mass can bo achieved in a more 
effective way; Ic^ the breaking i^p of agglomerates and pasting of ^ powdery fet 
based mass obtained much quicker and in a more economic manner, by applyhig an 
elQngprt^nai flow as opposed to a predominant shear action on the confectionery mass 
as it has traditionally been done in a shear mhwr such as a traditional concha, 
25 For conching fet based soUd masses, the known metiiods have all been by means 
of applying essentially shearing to the refined mass. As wdl known in fluids physic, 
shearing can readily be achieved l>y utilising the drag forces that exist wltUn a fluid 
bounded by two reladvely moving surfeces. Shearing hi a conche is obtauxed by the 
diag forces that create between the lotor and the stator surfece. Incidentally, the usual 
30 conches also produce some elongational flow between the wedge shaped end of the 
rotors and the surfece of flie containers. However, the elongational flow is carried out 
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in amarginal way and it only effi^ct^ a small amount of &e material at a time in the 
conche. The elongational liow refer? to iixe coating of the particles with fat in which 
material is jsqneezed ^ougb or spread over a suc^e as referred in ^^Industcial 
Chocolate Manu&cturmg And Use", Third Bdltion, Edited by S.T, Beckett, Fig. 9.2, 
6 pages 156-1S9. 

More pre&rably, according to the invention, a predommant elongational flow is 
achieved by forcing a flow of a £at based mixture, preferably refined but non-^ 
' liquefied, through a plurality of 4ow constrictions positioned in parallel and/or series 
relative to said flow. 

10 The flow constdctiozis may pre&rably be constituted of a plurality of holes 
provided in at least one die plate. 

The nund^er, average diameter aqd jshape of tiie holes m^ be selected deprading 
on factors such as degree of elongational How teqv&r&d^ throughput rates, back 
pressure, recipes and combinations thereof TherefprCi the holes of the die plate(s) 
15 preferably have an effective diameter of &om 0,S to 1 Q mm. The effective diameter is 
regarded aa the smallest diameter as considered along the length of the hole which, in 
fact, controls the reduction of the vi^cosiQ^. As a matter of &cl^ die smaller the 
diameter the thinner the mass becomes at the exit of the hole. 

The number of holes in combination with the holes diameter also dictates the 
20 ~ " flnbt)ghput rate. High ihroiigbput xate^ are achievable when the number of holes hi the 
die plate preferably rax^ of fix>m 1 to 200 holes, even more prefembly of fiom 10 to 
100 holes in fte preferred i^ges of diameters defined. The die plate will be so sized 
to accommodate the number of holes and diameter range required for the intended 
result. 

26 The longitudinal shape of tiie holes may be determined according to the back 
pressure required for feeding the mixture througb the die plate. A wide variety of 
hol^ geometcy may be used that may ef&ct the bade pressure and the elongational 
flow. Therefiire, holes may form a tapered, parallel, flared profile or any 
combinationa ^ereo^ aja viewed i&om the inlet to the outlet of the holes. Tho diameter 

30 of the holes may bo adjusted to advantageously reduce the generated bacic pressure 
and to create a more effective acceleration and longitudinal dispersion of the fluid 
flow tbrou^ the holes. A lower back pressure enables to use less expensive 
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equipment to push the mass tlm)nsli the die assembly at the required flow rate while 
achieving thhsnbg of the nuts?. Furttieimore, as resoltmg from a longitudisal direction 
of txasspoxt of ^ mass, the UqueQring of the mass is earned out in a continuous 
manner and die residoice time H considetably reduced. 

9 Vas Qvcumference of the holes does not appear to be a detemuning fiictor and tbe 
holes may have any shapes such as citcolar, square, triangular, polygonal, or other 
sh^es, 

The number of die plates may be ac^usted according to ^ level of v^osUy 
defied. La a preferred embodiment^ there is provided more than one s^arate die plate 
1 0 positioned in sedes in a haxrel fox serial passage of tiie product mixture through the 
die plate? vdierehi any die plate n in the series is enable of lowerit^ the viscosily 
and/or yield values of the mixture to a level that is &rdier lower than ti» viscosily 
and/or yidd values achieved 1^ passing of the mixture through die plate n-/ in tiie 
series. The ntmiber n of die plates toesf be of fiom 1 1o 10, pre&rably 1 to 3. 

15 hi a piefenred aspect of the invention, the mixture is forced through a die 

assembly comprising at least one die member and on a continuous manner by means 
of a pressure generating means that exerts a positive pressure upstream the die 
assembly to positively move the mixture through tbe holes of the at least one die plate 
at a sufQcient flow rate. The use of a pressure generating means enables a continuous 

20 transport of tiiB mixture while achieving the mtended viscosity lowering, therefore^ 
considearably reducing the residence time of material in the device. Residence times of 
less tium S minutes, evoi less tiian 3 minutes of material in the device can be 
achieved. This configuration also allows to mote precise control the back pressure that 
is required according to tiie hcdes configuration of the die plate(s), the znunber of die 

26 plates, the viscosity reduction, the throughput rate desired and otiier relevant 

operatiozial fiictors. 

For that, die pressure generating means may be any sort of device adapted to 
produce a sufBcient positive pressure upstream the die assembly of at least 5 bars, 
more preferably of at least 20 bars. The pressure generated from the pump is partially 
30 dependent, amongst other things, on tise texture of tiie refined mass entering the die 
assembly, its formulation, the section of the holes, in particular, entry section, tiie 
number of die plates, temperature and flow rate. In particular, tiie pressure generating 
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means amy be a gear pump, a lobe putzipt a piston pump or an extruder. Satis&ctoiy 
results have been obtained ynOi a gear ptnnp can be considered as the pre&ned 
embodiment to date. 

Vlscosily of fbs mass as obtained from the stage of elon^oual flow may greatly 
5 vary fimn a Mck paste to a liquid. Hence, &t instance, it amy be suitable to deliv^ a 
relatively Ibidc majss if morsels are desired in the mass. In any case, it is preferred diat 
at least 80%, ev«i preferably 90%, of tiie agglomeiates be removed fiom tbs feed 
mass as lesultuig fiom tiie elongational flow dirottgh the restdctions. 

In a preferred aspect, the solid ingredients are added and mixed with ftt and 
10 optionally emulsified in a mixer prior to being pressurized in &e pressure means. If 
milling is carried out dry ivitli little iat or no &^ as in an ah- classifier, the mixer is 
required especially fat allowing a sufiScient amount of fiit to be homogeneously added 
to tiie mixture befiare fiie viscosity xeduotiOD by elongadonal flow can be ef&ctivdy 
carried out 

15 The method of the invention may further comprise a final sliear mixing carried 
out afjer the elongaiional flow has been carried out through the apertuied dies in otder 
to set up the final viscosity of the mixture and complete the addition of &X and/or 
emulsifiers of the final fat based mass. Therefore, when elongational flow, as 
previously defined, is carried out before oonohing, it considerably reduces &e peak in 

20 power tiiat is usually observed in tiie ^ear mixer or conche which is due to the energy 
consuming mixing action on the very thick mass at the begtoning of the mixing in the 
conche (during the "loading phase"). A gn^ illustrating a typical conche water 
amperage during the stages of oooobing using a traditional condie is ^wn &r 
instance in "^duatrial Chocolate Manufitctnre and Use", Edited by Steve Bedcett , 

25 Third edition, Fig. 9.6, Page 161. 

Final mixing may be carried out m any conventional mixers such as in an in-line 
mixer such as apinmixer or a batch mixer such as aconche or colloid xnilL 

Wh^e the final mixing device is a shear mi^r such as a traditional conchy the 
method of the inventiop enables a reduction of the conching time fer die same final 
30 viscosity of the &t based product^ or altemadvely, provides a lowea: viscosity for die 
same conching time* as it removes or, at least significantly reduces, tiie initial 
concbing phases, Imown as being the loading phase andtiie dry conching phase, and 
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makes tlie mass 4en^r. Both of these enable bigger subsequent loading and improve 
tfarotigbputs in the slieac mixer- 

Where the final mixing U eani^ out in an in-line mixer for tiie piixnazy purpose 
of adding &t and/or emulsifiers tiie method of the invration gives a simplified, 

6 continuous, laviet floor area, lower cost altemativG to traditional couching of fat based 
products. Furtbemiore, reaction flavours that are normally created during conching 
may also be achieved by other more efBclent mefiiods such as by making a chocolate 
- crumb that is a pre-treatment ti»t consists of making an intemiediaxy product useful in 
the production of milk chocolate products to prevent rancidiQr and provide special 

1 0 milk flavours to these products* Such methods are described, for instance, in EP-A- 
9400S5 or in European co-pehding patent application number 99 200 41 6.8* Other 
possible treatments for developing flavours are reactions process such as the liquid 
milk powder-compounded process in a Petzomat column. Removing of unwanted 
volaliles can also be carried out more efBcientiy than by conching by treathig tiie 

1 6 cocoa mass such by passing the chocolate mass in tUn stripping columns as desc^bed 
in "Industrial Chocolate IVbnn&ctnre and Use" , Third edition, Page 104-106. 
Furthennore, &r some products, such as white chocolate or compounds made from 
cocoa powder, flavour reactions and flavour removal only play a small role and 
tiberc^re do not require additional flavour related treatments. 

20 The hiitial fat based matenal that can be liquefied ^ocoxding to the method of the 
invention includes, more particularly, powdery or pasty mixtures traditionally 
obtained after refining or milling of si;gar solids and/or cocoa solids and/or milk 
solids with fat in order to reduce the particle size of the solids in the mixture. The fat 
may include cocoa butter, chocolate substitutes containing direct cocoa butter 

25 x^lacements, stearines, coconut oil, pahn oil, butter or any mixtures thereof. The 

solids may hidude cocoa solids, sugar, sugar alcohols, sugar substitutes, millc such as 
skimmed milk or fuU cream milk powder, vegetable soUds and any combinations 
thereof After homogenization and refining the initial &t based material may result in 
fltikes, powd» or granule? of di£fering pqrtide size but more preferably of an ave(rage 

30 particle size, in particular, of less than SO nu*crons, even preferably less than 30 

microns so that &e final material is not gritty in tiie mouth. The proportion of &t may 
depend on the product to be liquefied. However, fiie proportion of ftt of ti^ refined 
mass, before opco^on in the die assembly, is preferably of from 20 to 359^ by 
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weight Typically, under 20% ^ the mass is di£5cult to tcantfonn into a paste in tiie 
die assembly. 

jufbdmeQM emuU^eaissiay be added in small amoonts at didGTereaoit stages to 
help faxtbia leduce viscosity ^b as ledlbin, polyglycetyl polyridnoleate (POPS), 
5 ammofiinm pbojspliaiide or ottter?. 

The invention also telates to a (^vice for xedticing viscosity of a ^ based mixture 
comprising solids and M that Irnve {leen refined to a powdery or pasty mass 
cbaractenzed in that it comprises a die assembly comprising at least one die plate with 
a plurality of holes and a pre^stxre generating device to exert a pressure on the mixtuxe 
10 i^stream of the die means to &rce the f^t based mixture through the holes of said die 
assembly and diezeby oeate an eloni^onal flow efifecdve to achieve breakmg vp of 
fbo agglomerates and intimste intetactions of the solids wi£h the fe(L 

The Invention will now be ^ecified with reference to the accompanying 
drawings. In these drawings: 
15 Fig. 1 a schematic illustration of a side view of the device acconSng to a 
preferred embodiment of ^ invention: 

Fig. 2 is a cross-«ection view office die assemUy aSibs device of Fig. 1 . 

The device of the invention comprises apre-mixer 1 in which chocolate flakes are 
_fed into a hopper 10 at one end of the pre-mi»8r. Fat and emulsi^Br such as lecithin 
20 arefedinifaepre-mixttl througlianinlet 11 and mixed with tiie chocolate flakes. 

The mixture is conveyed by the conveying screw of file pie-mixer into the fised 
opaung of a gear pump 2. 

The pre-mixer has two main functions which are 4) to mix die flakes with tiae 
required amount of fat and emulsifier and b) to feed the gear pump with the mixture in 

25 3 continuous and steady way. The gear pump 2 compresses the pre-mixture and 
a:eates enough pressure to extrude the products through a following dies zone 3, as 
illustrated in greater details hi Fig. 2. The mixhare passes through tlie small holes 35 
of several die plates 30, 31, 32, 33 positioned in series hi a barrel 38 of the dies 
assembly 3. The boles have a parallel or tiered configuration with an angle relative 

30 to the longitudinal axis of the holes ranging of £rom about 0 to 85". The temperature 
within the stage of elongation flow adiieyed in the gear pump and die plates can be 
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controlled, in general of ftom 30 to SQ^C. Some heat i$ produced by the sheaxing but 
additional beat c an be jiroYided in ozder to Iceep tiie M Uqidd. 

The eloQgatlonal flow created by the serial passage through dies plates liquefies 
the mixture changing it fiom ft powder to a paste or from a paste having a thick 

5 consistency to a paste having a reduced viscosity. The level of elongational flow may 

^ he controlled by different factors amongst them is an important variable the addition 
of the number of die plates to achieve the desired elongational flow for subsequent 
processing. After tiie product ha^ been liquefied^ the remaining &t and emulsiflers are 
added to complete the recipe. The mixture is passed into a pin mixer 4 to homogenize 

10 it and also introduce additional sheaxing for fiirther viscosity reduction. Mors fat and 
emul^ifior can be added via inlet 40 in the pin mixer. The flow rate of the mixture 
through the plates may typically be of ftom 1.5 to 100 Kg/mia 

The final fitf*based Uquid product exits the pin mbcer by outlet 41 1 
pzQcessed as in traditional chocolate manufactinlng such as tempering, moulding, 

15 extrusion, depositing, injectton, enrobhig, ete. 

In an alternative mode, tiie pin mixer 4 may be replaced by a batch-type conche 
for further Hque:fyhig and fat and/or emulsifier addition, The elongational flow is 
preferably earned out at the start of flie Uqueftdng process before transfer of the mass 
into the concko. Suitable conche may be, for instance, a 3-ton Carle Montannari 

20 Clover condie or a 6-ton Frisse or Lipp conche. As a result of applying the 

preliminary elongational flow prior to couching, the paste contains fewer 
agglomerates and many of the partioles are akeady coated with &t Hence, by 
separadng the elongational flow and normal shear in two sequential stages, the overall 
processing time is reduced and ultimate viscosity is set iq> to the desired level more 

25 eSbctively. 

In the present invention the terms "reflne" or "refined^' refer to the general 
pmcess of reducii^ particle size of soUds hi flie fet based mixture by any suiteble 
means such as in a roll reflner, a mill or any other similar apparatus. 



The following ^camples flirdier illustrate the present mvention. 
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12 parts West A&ican cocoa mass are xmxed with 9 parts cocoa butter^ SO parts crystal 
sugar» 15 parts skinuned nuHc powder and 52 parts anhydrous milk &t, giving the 
resulting mix a fat content of about 23%. The mix is homogenised for 10 minutes and 
refined using roller refiners so that 90 Yo of the particles are smaller than 30 microns, 
1 0 resulting Jn chocolate flakes powdery material). 

Bxample 1,1 - Comparative 

The chocolate flakes are conched using a 10 1% laboratiory conche manufectured by 
15 Lipp OmbH. 5 part of cocoa butter are added to the 90»S parts of ^colate flakes^ dxy 
conched for 3.S hrs at 60 degC and at medium rotor ^eed. After 3.5 hours a further 4 
parts of cocoa butto: and 0.50 parts of lecithin emulsifier are added and mixed for 30 
minute?, giving a final &t content of 30.39^o. 

The viscosity of the finished chocolate mass is measured using a Haake rotational 
20 viscometer acui the Casson model is used analyse die date: 
Plastic Viscosity PV »2.3Pa.s 
Yield Value YV = 20.1 Pa 



The 90.5 part^ of chocolate flakes we mixed with 3.8 parts of cocoa butter and 0.3 
parts of lecitiiin using a low shear powder mixer. The resulting powder is fed to a 80 
mm co-iotating intermeshing twin screw extruder. The extroder is heated to 70 degQ 
the screw speed is 40 xpm and the sc^ws is made up of conveying elements only. At 
30 fhe end of the extruder screw the powder i^ extruded ttu'ough a plate consisting of 17 
holes each having a diameter of 2,5 mm with a throughput of 100 kg/hr. The residence 
time of the product within the extruder and hole plate is less than 2 minutes. A saniple 



Example 1.2 - Invention 



25 



10 



CMA4nnsQ7oi t 71.Juni 15:25 



aaaz 15' 32 



^CSTEC PATENTS 021 9242880 



of the zesnttfaig mass is takm wid lliB niqss is iBtumed 

processed again tfarongb^hole pttite. Again, a »nqile of tiie extruded mass is taken. 
In a liiird idal, the hole plato is Changed to a plate containing 80 holes each 1 .0 nun. 
Hie tiiiee snxqales ( 94.6 parte) are mixed with a fiirther 5.2 parts (tf Cocoa Bntter and 
6 o^pail9QfLedthin,nsingalowsbearinixertoavoidintioducfim 

the same overall comiKisition as tised in EKas^Ie 1). The vbcosity of tite finished 
chocolate mass is measured nsing a Haake xotationBl viscometo! and lbs Casson 
model is used to analyse the dota: 
l^p ass 

10 Plastic Viscosity PV =2.9Pa.s 
Tield Value YV - 43.3 Pa 
2iuij!asa 

Plastic "V^cosityPV «2.9Pa.s 
Yield ValneYV « 37,9 Pa 

15 3r f^pass 

Plastio Viscosity PV =2,3Pa,9 
Yield Value YV = 27.7 Pa 

The piodvict made in Example 1.2 shows nearly fte same viscosity as ^e sample 
20 made in Exan^le 1.1, even though the thionghput hi Example 1.2 was significantly 
M^i^' than hi Example 1. 1. Pttrthemioper to effect of the holes plates can be se 
comparing 1st. 2nd and 3rd pass. Due to the low ^eed of the extruder and the Act 
that only conveying elements were used it can be assumed ttiat all the Hqqefication 
wodc was done m the hole plates, tiie extruder was used only for generating the 
25 necessary pressure. 



Bifflfnpig 2 - White CompfflinA 



Vegetable fet (cocoa butter equivalent, C3E) are mixed with sugar, fiill cream milic 
30 powdev. anhydrous fwitir M and lecitfahi so that the resulting mix has a fat content of 
about 30%. The mix is homogenised for 10 minutes and refined usuig roller refluers 
so that 90 % of the particles axe sataller than 30 mlcsons, resulting in white flakes. 
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Example 2.1 » Comparative 

The (Aocolale flakes are conched nsdng a 3 -ton Carle Montanan Clover conche. Hie 
5 cbycaachingstE^i? canjedoiitibrlhoiu:fblIoi«edIiya2hourliquidocmcIU^ 
step. The final mass has a&t content of 34%, iacluding 0.6% ledthin and 0.2% 
polyglycerolpoIyriQinoIeate. The vxscc^ity of the finished maas is measured using a 
Ha^ rotational viscometer and flie following apparent viscosities were measured: 
Apparent Viiscosily at 15 s"' s|iear rate » 6.8 Pa.s 
10 Apparent Viscosity at 50 a"^ sliear rate = 6.5 Pa.s 

&cample 2,2 - Invention 

Ths same flakes a^ used in Es^ple 2.1 are fed into a low ^ear blender in 'vMch 
16 CBE, lecithin and polyglycerolpolyiicinoleate are ac^d to the same overall. 

composition as used in Example 2.1. The mix is conveyed into a high pressure gear 
pomp wliicih is extruding the mass through a plate? having 69 holes each 1 .5 mm 
diameter. Hie tiirov^ipttt of Oe system is 400 keflUt die residence time smaller than 2 
minutes. The viscosi^ of ifae finished mass is measured using a Haake rotational 
20 viscometer and the following apparent viscosities were measured: 

Apparent ViscosiQr at 15 s'* shear rate « 7.3 Pa.s -- 

Apparent Viscosity at SO s'* shear rata » 5. 1 Pa.s 

Hie product made in Example 2.2 shows a suniJar viscosity as the sample made in 
26 Exan^Ie 2.1, however ^residence time to liquefy the flakes is 2 minutes compared 
to duee hours in tlie conventional couching unit. During a consensus tasting of a 
trained duicolate pattely no di|G$renoes where found betwerai the sanqde made in 
Exan^le 2.1 and Example 2.2. 

30 Bspn^le 3 ■ Pat rednetion 

Milk chocolate refiner flakes of about 26.S wt % &t are snfamitted to an elongational 
flow tiirough a device of the invention and fhsa to normal Bauemn^ster conche. The 

12 ' 
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final Gassim yield valve of the con^d mass ofitaaned is 13.6 Pa and the plastic 
visoosi^ is 2.8 Pa,& The ^me ZBfima flakes Init with 1% less &t ave 
ehn^timl fuegt^nent tiim cimdibTg in the same conche at flie same tempefatuic and 
fbr &e same tine. Tbe Gasson yield value of die conched mass obtained is 7.S Pa and 
5 the plastic viscosi^ is 3.6 Pajs. 
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1 . A method &r lowering the viscosity of a fat ba/sed mixture comprising solids and 
fat that have been previously refuted to a powdejy or pasty mass characteiized in 
5 that the powdery or pasty mass is essentially submitted to elongational flow 
effective as such to provide brealang up of the agglomerates and intimate 
intfltacticns of the solids with the fat Ihereby resolfing in the coating of tiie solids 
wiihtiie&t. 



10 2. Method accoxvjing to claim I, wherein tiie predomhiant elongational flow is 

a^eved by fbioing a flow of the &t based mixture tfaxougb a plurality of flow 
constrictions positioned in parallel and/or series relative to said flow. 

3. Metiiod according to clahn % wheiehi the elongational flow is achieved by 

15 forcing under ptespure and on a continuous manner the powdery or pasty mass 
through a plurality of holes of at least one die plate« 

4. Method according to any of claims 1 to 3^ wherein the at least one die plate 
comprises a plurality of small sv^ holes having a size of from 0.5 to 10 mm. 

20 

-5. Method according to claim .4»-wherein the holes foxm a tapered, paralleVflared 

profile or any combinations thereof, ^ viewed ftom the inlet to the outlet of the 
holes, 



25 6. Method according to claim 5, whereiQ the at least one die plate comprises of ft^ 
1 to 200 holes. 



7» Metiiod according to any of claims 4 to 6 wherein tiiece is provided at least two 
sepamte die plates positioned in series in a barrel fcnr serial passage of tiie product 
30 mixture through the die plates. 

8. Method according to any of clauna 3 to 7^ wherein forcing of the mixture through 
the at least one die plate is carried out by the use of pressure generating means 
exerting a positive pressure upstream the die plate. 



14 

Finofaftgsieit 2l.Juni 15:25 



9. Method accoidiog to claim 8, wlierein the pressure gesneratiiig means is a gear ■ 
pump, a lobe pump, a pistoa punq) or an ext^iider. 

5 10. Melhod according to daim 9, >^remsoU4iiiigredients are added and 

wiUi M and optionaUy emtM^ed in a mixer prior to being piKsurized in tbe 
pressure geaierating means. 

1 1 . Metbod acooiding to any of the preceding daims* wherein tiie average particle 
ID size of the solids of the refined &t based mixture has beenreduced to less fbsn 50 
microns. 
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12. Method accoiding to any of Ihe preceding claims, whoefai &e fiat based mixture 
essentially consists of refined chocolate or chocolate-like confound. 

18 

13. Mefliod accordii^ to any of the preceding claims, wherein the elongational flow 
is carried out at the start of a liquefying process bejare shearing of the resulting 
fat based mixture in a shear mixer such as a conche so as to significantly decrease 
the subsequent shearing time and/or to fintfaer reduce die viscosi^ at the final 

20 desired level. 

14. MeOmd according to claim 13* wherein die final mixing is carried out in an in-Une 
mixer to complete die addition of fitt and/or emulsifier. 

25 IS. Metbod according to clahu 13, v^serehi the final mixing is earned oi{t in a batch 
type conche. 

16. Device for xedqdng visco^ly of a fat based mixture comprising solids and fiat that 
have bean refined to a powdery or pasty mass chaiactoized in that it comprises a 
30 die assembly comprismg at least one die plate xnfit a plurality of holes and a 

pressure generating device to exert a pressure on the mixture located iQ)Stream of 
the die assembly to force the powdety or pas^ mass through the holes and 
thereby creates an elongational flow effective to achieve breaking up of the 
agglomerates and intimate interactions of lbs solids with the &t 

15 




The invention relates to a method for lowering the viscosity of a fat based mixture 
comprising solids and fat that have been previously ifefined to a powdery or pasty 

5 Tn» } i eja dbaiacterized in tiiat the powdery or pasty mass is essentially submitted to 
elongational flow e£fective as such to provide breaking up of tiie agglomerates and 
intimate interactions of the solids vAftL the M tiieieby resulting in a coating of fba 
solids with the &t. The me&od enable? to replace conchh^ in a traditional conohe or 
at least reduce conohing time or increase the subsequent loading and tiirou^pot of the 

10 fat based ma^s in traditional conches. 



16 




f.f _ t« A« I.. ! % r . tsr 



